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Abstract

aspects as they were identified as important for human
service employees by prior service literature [18].
For future research, these results are important to
take into consideration, as this study gives an overview
about what users expect from humanoid robots. This
might have an impact on the results of experimental
studies, which will be further examined in the
discussion.
Furthermore, this study provides more detailed
insights about specific cultures and their connection to
technology. This is important for future research
depending on which country the study will be conducted
in.
Moreover, this research cannot only be used for
future research including humanoid robots and service
encounters but for general human-robot interactions.
For example, the attribution of trust is also important in
terms of health care. With the decrease in the number of
health care professionals [34], it is important to figure
out, whether robots might be able to solve this problem.
This is especially important in terms of trust. Broadbent,
Stafford, and MacDonald [4] for example, give an
overview on “literature about human responses to
healthcare robots”. This study could help future research
in this area, especially when conducting research in
specific countries. For example, when conducting
robotic experiments in one of the countries surveyed, the
results of this study could be used to explain further
results in this area.
There are already some studies about the acceptance
of or attitude toward different robots in different
countries, which are visualized in the literature review
(Table 1). In these studies, acceptance and attitudes
towards robots were the main outcome variables
examined based on different factors. The literature
review indicates that the US, European, and Asian
countries account for a substantial part of overall robotic
research. In terms of the countries considered in this
study, literature already provides first insights into the
impact of cultural differences as described
subsequently.
Li, Rau, and Li [24] found that Germany scored the
lowest on trust compared to China and Korea.

So far, researchers know very little about what
people actually expect from humanoid robots during a
human-robot interaction. Therefore, this study surveyed
610 non-experts from Germany (133), the US (174), and
India (303) and asked them to rate the following
attributes regarding humanoid robots: empathy,
expertise, reliability, and trust. This paper develops
hypotheses, connecting robot attributes to the four
cultural dimensions suggested by Hofstede individualism, masculinity versus femininity, power
distance, and uncertainty avoidance. The results show,
that India rates all the attributes the highest, and that
Germany and the US rate all aspects rather similarly
with the largest difference regarding reliability.

1. Introduction
Humanoid robots are becoming more popular and
are used more and more as service robots in humanrobot interactions. Therefore, we chose the customer
interaction with a service robot as exemplary situation
although our results refer to human-robot interaction in
general. Ivanov, Webster, and Berezina [22] give an
overview of where service robots such as the humanoid
robot Pepper are already applied today. Their examples
include restaurants, hotels, theme and amusement parks,
airports, and other public spaces. Their paper is a great
example for the fact that facing humanoid robots will
soon be unavoidable.
When looking at current research, there are many
studies that focus on the acceptance of humanoid robots.
However, there is very little known about the
expectations towards robots, which becomes more
important with the increased application of humanoid
service robots. In this paper, we surveyed what
participants expect from humanoid robots in terms of
expertise, the extent to which they trust a robot, how
reliable they expect a robot to be, and how much
empathy they expect from a robot. We chose these
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Table 1. Literature review about robots in different countries
Author/s
(year)

Countries
(Number of
participants)

Examined variables

Major findings

Bartneck et
al. (2005,
2006)

China (44),
Germany (109),
Japan (135),
Mexico (21),
Netherlands (41),
UK (58),
USA (59)

Attitudes towards interaction
with robots, attitudes
towards
social influence of robots,
attitudes towards emotions
in interaction with robots

Interaction: Mexico highest, USA
lowest;
Social influence: China highest,
USA lowest;
Emotions: Japan highest, Mexico
lowest

Broadbent,
Stafford, and
MacDonald
(2009)

USA (N/A),
Japan (N/A),
France (N/A),
Germany (N/A),
Korea (N/A)

Acceptance and attitudes of
robots in the healthcare
sector

French more accepting than
Germans; Japanese thought that
humanoid robots are more human
like; different roles for Japanese
and Americans

Evers et al.
(2008)

USA (31), China
(27)

Acceptance of choices
(comparing humans and
robots)

US: higher trust with both;
China: more comfortable with both

Green,
MacDorman,
Ho, and
Vasudevan
(2008)

USA (479),
Japan (237)

Attitude towards robots
depending on experience

Both countries prefer people over
robots (USA more than Japan)

Kaplan (2004)

Japan, Western
Countries

Review of Japanese and
western culture influencing
myths and novels regarding
artificial beings

-

Li, Rau, and
Li (2010)

China (36),
Korea (36),
Germany (36)

Robot appearance and task
as factors, on robot’s
likeability.
Engagement with, trust in
and satisfaction with the
robot.

German: lowest on all 4 scales
Chinese and Korean results rather
similar, Korea lower trust

Ouwehand
(2017)

Netherlands,
Japan:
comparative
case analysis

The extent to which elderly
are willing to accept robots
into their lives

Thesis, that culture has an
influence on the acceptance of
social assistive robots

Rau, Li, and
Li (2009)

China (16),
Germany (16)

Effects of communication
styles and cultures on
accepting recommendations
from a robot

Chinese participants would rather
accept recommendations than
German participants

Salem,
Ziadee, and
Sakr (2014)

English (44) and
Arabic native
speakers (48)

Acceptance and
anthropomorphization of
humanoid robots

Arabic native speakers more
positive toward humanoid robots
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Furthermore, Rau, Li, and Li [32] found that more
people in China would rather accept a recommendation
from a robot than would people in Germany.
In the US for example, MacDorman, Vasudevan,
and Ho [25], found that people from the US generally
preferred people over robots. Evers et al. [8] conducted
an experimental study and found that US participants
reported higher trust in robots and were more compliant
with robotic assistants than Chinese participants.
To our knowledge, no study about the acceptance of
robots in India has been conducted so far. The findings
from this literature review will be further discussed in
the hypotheses section.
This study was conducted in Germany, the US, and
India to take the different cultural aspects of these
countries into account. Especially in India, a country
with increasing economic power, there could be major
potential for the use of humanoid robots. This aspect
will be expanded in the discussion when taking the
results and potential use of robots into account.

Especially interesting when looking at the rating for
each country (Figure 1) are the differences in
individualism in all three countries as well as the rather
similar rating of masculinity with the maximum
difference being 10.

Figure 1. Hofstede cultural dimensions for India,
Germany, and the US

2. Cultural Concept by Hofstede
To be able to compare the culture of each country,
the Cultural Concept of Hofstede [12][14] was chosen.
The concept describes the culture of countries through
the use four dimensions: Power distance, Individualism,
Masculinity versus Femininity, and Uncertainty
avoidance. Hofstede [16] rated countries on a scale of
1-100 for each of these dimensions. The ratings for each
country can be found at: https://www.hofstedeinsights.com. Next, we will define the four dimensions
and build our hypotheses.
Power distance. “ … that is, the extent to which the less
powerful members of organizations and institutions
(such as the family) accept and expect that power is
distributed unequally.” [15, p.62]
Uncertainty avoidance. “… deals with a society’s
tolerance for ambiguity. It indicates to what extent a
culture programs its members to feel either
uncomfortable or comfortable in unstructured
situations.” [15, p.62]
Individualism. “ … versus its opposite, collectivism,
refers to the degree to which individuals are integrated
into groups.” [15, p.63]
Masculinity. “ … versus its opposite, femininity, refers
to the distribution of emotional roles between the sexes,
another fundamental problem for any society to which a
range of solutions are found.” [15, p.63]

3. Hypotheses
In our study we looked for mainly four variables:
Empathy, Reliability, Expertise, Trust. After referring to
the definition of each, we will introduce our hypotheses,
based on the Cultural Concept by Hofstede and on prior
studies as shown in the literature review.

3.1. Empathy
Empathy is “the capacity to clearly project an
interest in others and to obtain and reflect a reasonable
complete and accurate sense of another’s thoughts,
feelings, and experiences” [3]. Prior research already
studied the gender differences regarding empathy.
Christov-Moore et al. [5], for example show that there
are “behavioral and neural differences in affective
empathy between males and females.” Females tend to
be more empathic than males [11]. Transferred to
Hofstede’s cultural dimension of masculinity versus
femininity of a society, we assume that cultures with a
higher level of masculinity (and therefore low level of
femininity) attribute lower empathy to a robot.
H1: India (lower masculinity) has higher expectations
toward a robot’s empathy during a human-robot
interaction than Germany and the US.
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3.2. Reliability
Reliability “is defined as the extent to which a
salesperson assures that promises made to customers are
met [30] and that customer instructions are precisely
followed” [18, p.402]. The higher the reliability of a
service, the lower is the uncertainty about the reactions
and behaviors of the service representative.
Therefore, we suggest that reliability is connected to
uncertainty avoidance, as low uncertainty avoidance
means that a culture is more open toward humanoid
robots. They might question the reliability less than a
culture of high uncertainty avoidance.
H2: Germany (highest uncertainty avoidance) has a
lower score on reliability towards the robot during a
human-robot interaction than the US and India (lower
uncertainty avoidance).

the trust in robots compared to humans in Germany,
Korea, and China. In this study, Germany scored the
lowest on trust. This would support our hypotheses, as
Germany with the highest uncertainty avoidance would
have to score the lowest on trust.
H4a: Germany (highest uncertainty avoidance) has a
lower score on trust than the US and India (lower
uncertainty avoidance).
Finally, the higher the femininity (and the lower the
masculinity) the higher the trust.
H4b: India (lowest masculinity) has the highest score
on trust towards the robot during a human-robot
interaction.

4. Method

3.3 Expertise

4.1. Data collection

Expertise “is defined as the presence of knowledge
and ability to fulfill a task” [28][3, p.394].
Cultures with a high level of uncertainty avoidance
prefer to be on the safe side and expect guaranteed
expertise. We suggest that these cultures with high
uncertainty avoidance are more likely to question the
expertise of new things that they have little experience
with. Therefore, they would be rather skeptical when it
comes to humanoid robots. This would be a similar
phenomenon to the one described in the context of
reliability (see 3.2). Comparable to the previous section,
we assume that countries with high uncertainty
avoidance would associate less expertise with the robot.

To address our research objectives we conducted a
cross-country survey study with data from the US, from
Germany and from India. Data from the US and from
Germany were collected with paper pencil
questionnaires at public places such as shopping malls
and train stations. For the Indian data, we relied on
Amazon’s MTurk to find participants for our study. We
further asked the participants to provide their city of
residence within the questionnaire to make sure that the
MTurk respondents were from India.
Recent studies raised quality concerns about data
gathered via MTurk [21]. Therefore we included two
control questions such as “please click on disagree if
you read this question carefully” to check whether the
participants were reading the questions carefully and
giving conscientious answers [10]. 256 out of 866 filled
questionnaires had to be excluded from this study due to
wrong answers to our control questions. However, many
studies already relied on Amazon “MTurk as apotential
mechanism for conducting research in psychology and
other social sciences” [2, p. 5], verifying demographic
declarations [31], validating psychometric properties of
MTurk responses [2] and were able to replicate classic
paper pencil findings with MTurk [19][35].
The questionnaire showed a picture of the Pepper
robot from Softbank Corp, to give participants an
example of a service robot. This type of robot was
chosen, as Pepper is already in widespread use in the
service context [33]. After the participants watched the
picture, they were asked to provide demographic data
and rate humanoid robots in the categories empathy,
expertise, reliability and trust.

H3: Germany (highest uncertainty avoidance) has a
lower score on expertise towards the robot during a
human-robot interaction than the US and India (lower
uncertainty avoidance).

3.4 Trust
Definition: “most researchers agree that trust is a
personal characteristic that refers to “a willingness to
rely on an exchange partner in whom one has
confidence” [26, p.82].
We assume that trust is significantly based on
uncertainty avoidance. Cultures that are generally more
open towards new things will have an easier way of
trusting them. Therefore, we assume that the higher the
uncertainty avoidance the lower the trust and the lower
the individualism the higher the trust. Furthermore, prior
studies like Li, Rau, and Li [24], which is also
mentioned in our literature review, already examined
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The constructs are measured by multiple items that
were adapted from service literature [18] to fit for a
service robot. Empathy is assessed with the use of six
items based on scales suggested in extant research
[6][17][29]. The expertise of the robot is measured on
an eight-item scale that was developed based on the
scales of [1], [7] and [18]. The constructs reliability [28]
and trust [7] were also adapted to fit for a robot. All
these items were rated on a seven-point Likert sale from
‘strongly disagree’ to ‘strongly agree’.

Robots reached high scores for all of the categories
from our 303 Indian participants, although the attribute
for the robots’ empathy scores slightly lower than the
other attributes. The mean differences among the robot
attributes in India are shown in Table 4.
Table 3. Mean differences among the robot
attributes in Germany
1

2

3

1_Empathy1

--

2_Expertise1

1.76*

--

3_Reliability1

1.52*

-.24*

--

4_Trust1

1.09*

-.67*

-.43*

4.2. Characteristics of the sample
As current research provides evidence, that
demographics as age [9] and gender [23] affect the
acceptance of robots, we strived to reach a
representative average population sample. Our sample
of 303 participants includes 338 men and 272 women
whose average age was 38.2 years ranging from the age
of 7 until 95 years. Moreover, the sample represents a
range of occupations and a variety of different
experience levels with robots.

1Measured

on a 7-point likert scale; p < .05

Table 4. Mean differences among the robot
attributes in India
1

4.3. Findings

2

3

1_Empathy1

--

First we describe the findings for the examined
countries in detail. Subsequently we compare the three
countries with one another.

2_Expertise1

.26*

--

3_Reliability1

.28*

.02

--

4.3.1. Findings for the three countries. Table 2 shows
the mean differences among the robot attributes of the
174 US participants. The confidence in the expertise and
the reliability of the robot scores significantly higher
than for empathy and trust. The attributes for reliability
and expertise are on the same level.

4_Trust1

.26*

.00

-.02

Table 2. Mean differences among the robot
attributes in the US
1
2
3
1_Empathy1

--

2_Expertise1

1.18*

--

3_Reliability1

1.16*

-.02

--

-.52*

-.50*

4_Trust1
1Measured

.66*

on a 7-point likert scale; p < .05

Table 3 shows the mean differences among the robot
attributes for the 133 German participants taking part in
our study. German participants report high attributions
of expertise whereas the scores for trust (ΔM=-.67*) and
empathy (ΔM=-1.76*) are significantly lower.

1Measured

on a 7-point likert scale; p < .05

4.3.2. Comparison of the countries. Comparing the
responses of the Indian participants with those of US
participants and German participants there is a clear
trend: Indians attribute robots significantly (p<.05)
higher values for empathy, expertise, reliability and trust
(see Table 5).
Participants from the US and Germany rate the robot
on the same level regarding its expertise. German
participants rate the robot slightly lower with respect to
reliability and trust, whereas the biggest gap occurs
regarding the evaluation of the robot’s empathy. US
participants attribute the robot significantly higher
values regarding empathy (M = 3.98) compared to the
German participants (M = 3.39).
Regarding empathy, expertise, reliability, and trust,
the results from Germany and the US are rather similar
while the results from India are higher in all four
sections. (Table 5) The biggest difference occurs
regarding empathy. While Indian respondents assume
that robots have a rather high degree of empathy,

Page 4777

German and US respondents are not of the opinion that
robots have a high empathy.
All three countries rated the robot high on expertise
with India being a little higher than Germany and the
US. Regarding reliability, Germany rated the robot the
lowest and India the highest. However, all three
countries think of the robot as rather reliable. While
India shows high trust in robots, Germany and the US
rated trust lower, with Germany trusting robots the least.
These results clearly show that India as an increasing
economic power generally rates robots higher that
countries like Germany and the US. Therefore, there is
a very high potential for robots in the Indian market, due
to high trust and openness.
The results also point out, that conducting robot
studies in India is not the same as conducting a study in
one of the other countries surveyed.

hypothesis it rates the lowest on reliability (M = 4.91)
from these three countries.

One can suggest that experiments in India can be
conducted more easily due to high trust while in
Germany they can be rather difficult in comparison.
This could also be due to factors like “the German fear”.

trust in the robot (M = 4.48) and India with the lowest
masculinity (56) has the significantly (p < .05) highest
trust (M = 5.48) in robots.
Overall, all of our hypotheses were supported.
However, there are several surprising aspects, for
example, to which extend the aspects were rated in spite
of the Hofstede dimensions.

5.1. Connection to Hofstede
5.1.1. Empathy. Regarding empathy, H1 is supported.
Compared to the other surveyed countries, India has the
lowest masculinity (56) and the highest rate for empathy
(M = 5.22). In addition, Germany, with the highest
masculinity (66), rates lowest on empathy (M = 3.39).
However, because the difference in masculinity between
India, Germany, and the US is rather small compared to
their difference in empathy, we assume that there are
other major factors influencing empathy.
5.1.2. Reliability. Regarding reliability, H2 was
supported. Germany rates overall high, in spite of a high
score in uncertainty avoidance (65) and in line with our

5.1.3. Expertise. For expertise, H3 was also supported.
However, the difference between the ratings is rather
small (∆M = .33) while the difference between the
ratings in uncertainty avoidance is rather large (∆ = 25)
(especially between India and Germany). We therefore
suggest that even though uncertainty avoidance is a
factor, it influences the rating of expertise rather little.
5.1.4. Trust. In Hypotheses H4a and H4b we proposed
that uncertainty avoidance and masculinity have a
negative effect on trust in the robot. Both hypotheses
were supported, as Germany with the highest
uncertainty avoidance (65) shows the lowest score of

6. Discussion
6.1. Research implications
The starting point was relating Hofstede’s Cultural
Concept to the aspects surveyed about humanoid robots
through our hypotheses. The major findings were that
India scored the highest on all four aspects, while the US
and Germany rate the aspects lower and rather similar.
This study is one of several studies (Table 1) to
research robot acceptance in different cultures. To our
knowledge, this is the second research that applies
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Hofstede’s Cultural Concept with roots in management
to the field of robotics. There was already a thesis by
Anouk Ouwehand [27] to compare the acceptance for
social assertive robots in the Netherlands compared to
Japan. However, this paper used a comparative case
analysis.
This research reveals that it also provides valuable
insights for the understanding of cultural differences in
the perception of robots. So far, extant literature
essentially relies on plausibility considerations. Future
research could rely more intensively on managerial
culture approaches, such as Hofstede [13], GLOBE
[20], or Trompenaars’ approach [36].
The results of this study are especially important for
future research regarding all kinds of humanoid robot
studies done in these countries. Especially interesting
are the results for India, as it shows the potential for
using robots.
Furthermore, this study shows that studies done in
one country are not necessarily representative for
another country. Here, from what can be seen from the
results of this study, Germany and the US are rather
comparable, while India is not. When surveying these
aspects, the results show that the cultural concept by
Hofstede can be used as a starting point for hypotheses.
As robots develop it can be assumed that more aspects
will be surveyed in the future about robot acceptance as
robots become for skilled for example. Therefore, more
aspects can be correlated to Hofstede.
Furthermore, it would be interesting to look at the
developments in these aspects in different countries over
the years, as robots advance. When researching these
aspects in more countries, researchers could also find a
general approach for robot or technology acceptance in
a country. With this general approach, a new Hofstede
dimension could be added, as there are six so far.
However, limitations of this research include
applying these results to non-humanoid robots, as
participants were specifically asked to rate a humanoid
robot and were give a picture of the Pepper.

robots. Here, humanoid robots in elder care might be
less accepted due to a lower level of trust. This is for
example also something Broadbent, Stafford, and
MacDonald [4], from our literature review studied and
they found that Germany is less accepting of robots in
health care than for example a country like France.

6.3. Limitations and further research
This study examines how cultural dimensions
influence robot attributes. However, the attribution of
robots is not only defined by the cultural background.
Correlations indicate that prior experience with robots
increases attribute levels of empathy (r(610)=.26,
p<.001) and trust (r(610)=.12, p<.001) with the robot.
The participants’ age decreases the attribute of empathy
(r(610)=-.64, p<.001) and trust (r(610)=-.35, p<.001)
with the robot. Future research could find out more
about how different factors such as age affect these
attributes in different countries.
Furthermore, the original theory of Hofstede
proposed the four dimensions applied in this study. By
now, two new dimensions have been added to the
concept. Future research could examine the effects of
the new Hofstede dimensions long-term orientation and
indulgence versus self-restraint. For this paper however,
we chose to use only the original dimensions for out
hypotheses and for the explanation of the results. As
more research is done on the new dimensions, future
research could also connect these results to the two new
dimensions.
Even though the participants were asked to rate the
attributes during a service interaction, the attributes are
not limited to service interactions with humanoid robots.
However, the results of this research are limited to
humanoid robots and cannot be implied for nonhumanoid robots, due to lager differences between the
robot types.
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Appendix
Table 6. Measures and Items (Robot attributes)
Construct

Items

Empathy (α = .91)
In my opinion, a service robot is typically able to...
... have a high level of empathy with respect to my need as a customer.
... have no difficulty determine my needs.
... trying to determine my needs by adopting my perspective.
... find it easy to adopt my perspective as a customer.
... adapt its interactions to my needs in different situations.
Expertise (α = .88)
In my opinion, a service robot is typically able to...
... find an adequate solution if I have individual requirements.
... offer me solutions which are very well thought through.
... have the expertise that is needed to understand the information provided by
me as a customer.
... be very well organized.
... know its company's product/service range very well.
... be very knowledgeable.
... hardly make mistakes.
... be knowledgeable about the newest developments (new products, new
technologies, etc.).
Reliability (α = .71)
In my opinion, a service robot is typically able to...
... be relied upon.
... be sure to promise deadlines are met.
... be sure that my instructions are precisely followed.
... be very reliable.
Trust (α = .89)
In my opinion, if I was dealing with a service robot, I would ...
... trust this robot to a large extend.
... be convinced that this service robot would keep its promises made to me.
... if I read this question right, I will mark agree for this line.
... believe that this service robot would be fair and honest with me.
... believe that the information provided by this service robot would be correct.
... be convinced that this service robot would deliver the products/services
correctly.
... be convinced that this service robot would keep my best interests in mind.
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